EXZ 3

WWW.steeIs.org.cn

eI G 4!

Global Steel Grade Encyclopedia

— A

——

- — o ———

L — o Y —— .

e — e ———— T

S A M S SN . BN | 8 NN <

AT ERE R 5 X K5

EU



FEXE hardness FELS hard

Characteristics of KD11MAX
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Eh-ZEnEsiYt Outstanding surface treatment characteristics

—znsl = 2RAZ] [~ - Designed to get hardness to 62HRC by heat treatment, which guratan-
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HLER T Z62HRCICHE . BRFAZRIITERM LIV tees that the surface coating is hard to peel off against high load
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WEEDAN R UREE
Outstanding surf film cracks and peels off
characteristics img ating adhes =

4

mﬂgﬁ‘iﬂ%ﬁl«‘:<h\ film — S SO mm

The coating is hard to KD11MAX HEREMSKD11

peel off
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Eni-51% Exceptional toughness

} SKD1102E FDHEETL. S RIF CRESL 5228 D) Improves tough_nes_s twic_e and hig_her than that of SKD11, which

extends the service life of die by solving the problem caused by crack-

SR LHTHTT, s

m‘*'%uh‘:(b\ Euhl:<b\ hard to crack RIS ‘—' gun@%éE cracks are produced
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Excellent dimensional change
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Ehf:.‘LEETﬁﬁ characteristics by heat treatment
Mgﬁﬂ'gtﬁﬁ]ﬁﬂ)ﬂib’)i‘%SKD]1J§Uﬂ50%ﬁT° Around 50% lower in dimentional change and directional variation
T EFTHOERDANET, than SKD11 and reduces the number of finishing process.
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Ehl-tult% Superior machinability

1 p = 9 Improves machinability twice and higher than that of SKD11 and
ggg;&g;ﬁgggg{ﬁémb‘ SRFFOMIERREORE saves time and cost for die making.
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The suraface coating doesn't adhere

enough to the material.

The material is insufficient in strength.
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surface treatment is highly recommended. s = sKon
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REVRRDHBEL L O CIDRELET. Galling adhesion with the surface coating In comparison with SKD11,the coat- .i$)§110mm/?nin .‘:::ezﬂjif,'mm 0
Deform of the material and the low adhesion between the material ing starts to peel off under the 1.8 time heavier load. @FHTEZLTS:20kgf/min  @load change:20kgf/min . %%E%?J%&H L?‘?&ﬁﬁ%h
and the coating causes peeling of the surface coating and galling. OXEILEKSG Qe fesai Ee starts to posloff  material was exposed
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@ ‘{ oshi-type Abrasion 1 rasion resistance is improve
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s o KD11MAX with its outstanding abrasion re- BB
The material is insufficient in abra- / isistance is highly recommended. PEr T

sion resistance. ORI 237/
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Abrasion resistance is affected by carbides. The carbide control technique enables high abrasion resistance equiva- abrasion tester 06
Less carbides facilitates abrasion. lent to that of SKD11 el et 2Tl KD11MAX | SKD11 8%Cril | 8%Crifmt
@friction distance:400m 62.3HRC 60.1HRC 8% Cr steel improved 8% Cr sttel

@final load:P6.3kgf

62.5HRC 61.8HRC

FLEERES (X104min3/kgfm) comparative abrasion quantity
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E*jmﬂﬁb‘\ Ehrcmﬁw KD1 1 MAX Charpy Impact Test
ARLTWET, KD11MAX with its exceptional toughness is
The material is insufficient in tough- / el P e e
ness: AT HALMEERL. 60HRCADSKD111cHEN
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A lot of rough carbides and debris weaken the tough-
ness of the material and produce crackings. Cracking

With lower rough carbides, KD11MAX has around 1.3 times higher toughness
in spite of its high hardness of 62 HRC compared with 60HRC of SKD11.
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*ELTL‘*T KD11MAX with its superior fatigue resis- —soremo 1200
o tance characteristics is highly recom- | —3~®«@ao gy
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The material is insufficient in fatigue =
resistance characteristics.
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g Reduces large size carbides and improves the fatigue limit*1 around 1.4 times 600 i
5_ Carbides in the material weaken the strength (fatigue [9:“/ l:°“/7] higher and the servis life under the high stress around 5 times longer. 500 | e
@ resistance characteristics) and cause chipping Chipping XZNLUT OIS TIMARZEEE 8 YR L TEHRET LRUOG/HRIBORR S 400 —
“1 fatique limit_| A limit point of stress amplitude With the stress below, no matter how 100 10 10° 100 107 108
9 many times the material is tried, it will never be broken. 2R L[E% Cycles
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Hardness by heat treatment
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KD11MAXIZSKD11&E CEML IS TEINIER RIETE,. 62HRCOFEE HFSNE T, KD1TMAXIZ SR F 1 AR E L NIVOHEIEERR, SRNTREI/ERTEET,
KD11MAX enables heat treatment under the same heat treatment conditions of SKD11,and gets high hardness of 62HRC. KD11MAX realised the highest level of machinability for cold work die steel,which saves the time for die machining.
66 Exi Annealed Material
HIBR M (FEGELM) K )
64 recommended conditions BEEYSIT A Y ZNI Machinability by rapid feed radius cutter W KRYJUINI  oriling
1020~1040°C o 140 . 400 .
WFEAN quenching FREASH WIER L tempering ARG . ERRM
BT 800~850°C | I\ air blast cooling @17 MC (BT50. 7.5kw) 5 @177 MC (BT40.5.5kw)
#:15%25% 18mm , 62 ‘ AN\ Boam e s @ T =3 AXI4BR5035A425050 % B0f @TE:=ZKTD 141mm
@5 A1.:1030°C X 90min 2 | | | | gas cooling R L < @ 7 JOMWI405202DSR-£T VP1STE g @KL 22m/min
BRA) 5 | o | Tempering temperature g @05 1.0mn/R 2 300 @3 E:0.15mm/rev
@FR L TCX180) s | | | | | | | | BA @ @24 AdTmm, Rd35mm = (22 |y : @7 E1987mm (7D)
min £ 60 | | | | | | | | air cooling S @t 5omm : 5fZLLE over5 times ©2 72 3mm
e Condiions & [ [ [ [ [ N \ w £ ol T —T0— - 250 Okl TV
cenching(gas coolin < roo o 1A ! ! © BRI TARH. 7V VY g o554
@quenching(gas cooling) W 58 oil cooling < S
1030°Cx90! £ N
@tempering TTCWXWBUmm & o— KD11MAX 3 &— KDIIMAX |~~~ Test conditions i 20 T.eaac:h?:gl.ons
—4— SKD11 BE AEZENNZABERT BRRLEE W £ KD1TMAX .Machme:MC(BTSOJRskw) 150 1’\_/0|(C)“£BT40\5.5KW}
SO || —e—8%Cl T ] queching standard heat time tempering temperature hardness 2 —A— SKD11 @ToolMITSUBISHI AIXI48R035A2550 & MTSUBISHI K-TD 14 1mm
—o— s — Sl ) oo | Sriomvusmserieer g
. ) e E N
» . ORDHE. | s0~sominv2smm || gl |eo~saoc] 5 o scr oo g 10 il
0 100 200 300 400 500 600 100mmLLE ) ERREL . ! 20 [ @Cuting fluid:Ai blow < OSepamm
4R L3RR ("C) Tempering temperature 100rm and nore | 20~30min/25mm || igricresre 150720 Ofeneele chipping 0 :chég:fe:‘f‘gfes:ruv‘iz?.fe
0 L L L L ’ Creaking noise, folding
P 4 6 8 10 KD11MAX SKD11 896Crifl 8%CréfzL
A& (x1000 cm®) Machining quantity 8% Cr steel improved 8% Cr stel
ﬁm&ﬁvﬁﬁ Dimensional change characteristics by heat treatment
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KD1TMAXIZENEETES SUEA IV EL A LITFITEERDAIGEELVE T,
KD11MAX has small amount of dimensional change and anisotropy by heat treatment,and reduces the number of finishing process. SKD11 KD11MAX
SKD11 KD11MAX
0.15 ®
02 ‘ ‘ ‘ ‘ BAR—)VITY FZJVIII Ballend miling (Quenched & tempered material) BTV ESLIT endmiing
° —e—KD11MAX ‘ ‘ ‘ 300 ) ~
5 0 0 ! 0.10 RS RS
7 g —4— SKD11 7=
WEBEST o 5| | S secss . WEIETT R ®5:MC (BT40.55kw) @5:MC (BT40. 55kw)
Dimentional change £ & —0— 8%Crifjei I Anisotropy of dimentional 2 »wfl- -] OT5:=2 SRFH30532M 8 @A =3 VC-MD 10mm
by heat treatment SE T | change by heat treatment £ 005 |} = . @F v 7 =% SRFT30 VP15MF < 80 OJHEE:
g3 | S 0.05% £ @EIEEEL: 2650min’! 2 150m/min (4800min)
HEREMF £% 01 |- HHERSR A 55 S 50l L e | @ E  1660mm/min 2 @£ :0.1mn/F (2.900mm/min)
@ iAI15X25x18mm £ £ @:55:50X 100X 200mm SE = @752+ Ad03mm, Rd0.7mm sl N Y 9% ] @323 Ad10mm, RA0.Smm
@AN1030Cx00min 5 & @1 1030T X 1a0min(24) £ & 000 S @i 118mm E OURIAEI ST b
(HRA) ~ 005 - /] @55 L :500°C X 360min =R g 150l £/ _ AN | OHA: T —T0— 3 @z E 25mm
OfELITCXIBmn & | g2 s OIE: LAY b H O T — 70—
M | Test Conditions az005}f - - S Test conditions T40| R - - - . Test conditions
@dimension:50x 100x200 . [ §
Pkt T | | | ‘ Squencnngoes ooy « 0 (R e ot || e s g e o
@quenching(gas cooling) Bl | | | | | 1030 CXW%OMW = e —— MITSUBISHI SRFH30S32M ] @Cutting spged.
1030°Cx90min = ®tempering:500°Cx360min M 0.10 ] —4&— SKD11 oTip: g oo N ., I 150m/min (4800rpm*)
@tempering:T°Cx180min & : : : : : Q - w 50|--_ A~ - - - 89 Criff | _ MITSUBISHI SRFT30 VP15MF ﬁ :;ee‘a:O’V?r:(ffoogdrg/g\m)
005 A S S T g |clwlrclwlriclwlr| )T " oo || S H
' ®Prot length:25
R T & KDTIMAX | sko11 | S%CH | BCHEK 0 - - - - Socet ol cutAdh o . 0 e rgzanen
RURE empering temperature 4558 USRS (°C) Tempering temperature 0 200 400 600 800 1000 :gg::;gg g A bow Cuting KD11MAX SKD11 8%Créfl 8%Crif
f0I& (m) Machining length ° 62.1HRC 60.2HRC 8(;/; g;_'s';ecel \mpvgvzedsa':;gnel

o

=] =0 ] =~ "3 N . ] Physical properties
KD11MAXIZSKD11 IS DB Z(LRETY, | | KD11MAXIESKD11ERILEBTRBN ATEETT, 1z, SKD114&Y WHE peela
KD11MAX has the quantity of secular change | | BIAEEBMAMELTS. FBICEZEND ST IVEERTEET,
equivalent to that of KD11. . - . .
015 KD11MAX enables welding under the same welding conditions of SKD11.lt has lower W BYEEZE (W/m-K) W AR (X 104/°C)
' DTV welding sensitivity than SKD11, reducing cracking troubles caused by welding. o -
® Thermal conductivity ratio Coefficient of thermal expansion
o —4— SKD11 preep P O:gihiL
H —e— 8%Crif FEBE 8%Crim 8%Cr X BN
I )| || [ e [ ] ., o
g, —o— 89%Crife Preheating temperature 8% Cr steel improved 8% Cr sttel O Qigﬁ ;kprmuced SKD1 1 8843552%@ SKD‘I ‘I Bsélccrsfﬂﬁl
s 100°C X X X X A
o o 0 @515 TM-10B 4.0 o o
g 005f — 200°C X X X X o e 25°C 22.3 23.1 22.1 25~100°C 10.9 10.8 10.8
g @TPF3%:98tx 103w
£ 300°C O X O O >200mm . .
— o (AEEE 50X 150mm)
2 , , , , S50 o o o o oy 100°C 234 24.1 24.2 25~200°C | 11.2 1.1 1.1
L E—=—27%Y
i) XAME A ZMIBRFE BV OLDHBREINBZUELNBV D TIREEIICSH > TS TR ERE snr
4 CobviacrEe - T e 200°C 25.6 25.7 259 25~300°C | 11.6 11.4 1.5
005 XSKDG1@§P£;§%&EIQ1&£&[\_,ii’g‘iz—’%é%%J\S:DHB-B\DF3B-B\DF3C»B7; ETIGAEE: o dgwgrn[ﬂﬂh‘\ﬂ%;ﬂi[Ak
0 20 40 60 80 100 F—HELVERBREYETOTEHLEDETEL, o e ered ayers LB Heat reatment conditions 25~400°C 11.7 11.8 11.8
$BA%K(B) days * Cold work die steel is higher in welding crack sensitivity because of the high carbon and the chrome @BEAN:1030°C X 0min(Hz:a)  @auenching(gas cooling):1030°Cx90min o . .
@<7£:45X55X120mm et @dimension:45x55x120mm So please make sure that preheating and postheating are properly done in welding @55 L :500°C X 180min @tempering:500°Cx180min
SRERSZ(F @BEANI1030°C X 90min (HRA) C?ndmons @quenching (gas cooling): 1030°Cx90min *A welding rod of SKD61 material or equivalent is recommended. Arc welding rod : JIS: DF2B-B, DF3C-B Poo 9 dor
@55 L :500°C X 180min @tempering:500°Cx 180min TIG welding rod : Please ask us about it because models differ by the manufacurers, .We‘“”‘z?po"sgﬁeamg

| 06 KD11MAX KD11MAX 07 .




